Background: In developing countries, ear infections and deafness are usually neglected conditions due to insufficient funds, work force, facilities, and knowledge. This paper highlights the socio-economic burden of chronic suppurative otitis media on a northern Nigerian population with suggestions on ways to reduce this burden. Method: Seventy-four patients presenting to the Otorhinolaryngology unit, Department of surgery, Jos University Teaching Hospital, Plateau state, Nigeria with chronic suppurative otitis media from June 2007 to May 2008 were evaluated for age, gender, occupation, otomicroscopy and audiologic findings, microscopy, culture and sensitivity results, cost of consultation, investigations and treatment, type of complications and the social impact on individuals. Results: Patients were aged 2 to 37 years (Mean age=9.23 years, SD=7.92). Forty-one (55.4%) patients were aged between 1 and 5 years. There were 8 (10.8%) students, 12 (16.2%) unskilled workers, 11 (14.9%) unemployed individuals and 2 (2.7%) professionals. Deafness was the commonest sequel. Minimum monthly wage was 7,500 ($47.5US). Initial cost of treatment per patient per year was 8,100 Naira ($51.3US) increasing to 73,100 Naira ($462.7US) if surgery and hearing aid was required. Eleven (15%) patients required surgery, only 2 (2.7%) patients could afford it. Four patients lost their jobs. Fourteen (18.9%) patients were lost to follow up. Conclusion: The estimated cost of treatment for chronic suppurative otitis media is higher than the monthly minimum wage for individuals in our environment where the cost of health care is the sole responsibility of the patient.
Introduction
Chronic suppurative otitis media (CSOM), a phenomenon virtually non-existent in the developed world, still constitutes a major public health problem in children and adults in Africa, Asia and Latin America [1] . It is an infection characterized by recurrent middle ear discharge through a persistent tympanic membrane perforation, which can be managed at the primary health care level thereby preventing the development of deafness and even fatal complications [2] . Commonly a disease of the developing world with malnutrition, over-crowding, substandard hygiene, frequent upper respiratory tract infections and under-resourced health care (all linked to low socio-economic status) listed as risk factors [1, 3] .
The poorer rural communities have the highest prevalence [4] .
It is the commonest childhood infectious disease worldwide [5] starting early in life but in our environment, presentation may be in adult life [6] . Individuals in our environment tend to live with the disease, tolerate its discomfort with resultant fatal consequences not only because of insufficient work force and health care facilities but also due to inaccessibility to health care [1] . When established, it is very difficult to treat.
Medical management needs to be continued for many weeks and even when the perforation is dry; patients are at risk of further episodes of discharge until the tympanic membrane has healed [7] .
The infection can spread from the middle ear to involve the mastoid, facial nerve, labyrinth, lateral sinus, meninges and brain leading to mastoid abscesses, facial nerve paralysis, deafness, lateral sinus thrombosis, meningitis and intracranial abscesses [8] . Of all these complications, hearing loss associated with the chronic discharging ear is nearly always significant, reported in 50% of cases and tending to be more severe than those associated with other types of otitis media [7] . Which means affected individuals will need additional audiological and educational support.
The World Health Organization (WHO) global estimate for disabling hearing impairment (degree of severity more than 40 dB) has more than doubled from 120 million people in 1995 to 278 million in 2005 [9, 10] . A total of 364 million people have mild hearing impairment, while 624 million are estimated to have some level of hearing impairment and 80% of these live in low and middle-income countries [10] .
The aims of managing the chronic discharging ear are early detection and timely, appropriate intervention to eradicate the disease permanently or to reduce its effects (i.e., ear discharge, hearing loss and other complications) if eradication is not possible [1] . This can be solved by regular aural toileting, antibiotic treatment, middle ear reconstruction and the use of hearing aids for rehabilitation. In sub-Saharan Africa, this will seem an arduous task due to poverty and the task of prioritizing health care needs in the face of limited and diminishing resources [11] .
The aim of this paper is to highlight the socio-economic burden of this disease on a northern Nigerian population with suggestions on ways to reduce this burden.
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Methods
After obtaining approval from the Ethical Committee of the Jos University Teaching Hospital, 74 patients who presented to the otorhinolaryngology unit of the Jos University Teaching Hospital with chronic suppurative otitis media from June 2007 to May 2008 were evaluated for age, gender, occupation and duration of illness. Other parameters evaluated include findings at otomicroscopy, audiologic findings and results from microscopy, culture and sensitivity, the economic cost of consultation, investigations, treatment, the type of complications seen and the social impact on individuals. There is a listed amount for each type of health care service rendered in our teaching hospital. These costs for consultation, investigations and treatment were used in our study to calculate the mean cost per patient per year. Patients were followed up throughout the study period and beyond for treatment outcome and possibility of development of complications.
Results
Seventy-four new patients with chronic suppurative otitis media were seen aged between 2 and 37 years (Mean age=9.23 years, SD=7.92), accounting for 31.1% of all otologic presentations and 15.2% of all new cases in the study period. There were 47 (63.5%) males and 27 (36.5%) females with a Male: Female ratio of 1.6:1.
In our study, 55.4% of the patients were aged between 1 and 5 years (Table 1 ). There were 8 (10.8%) students, 12 (16.2%) unskilled workers, 11 (14.9%) unemployed individuals and 2 (2.7%) professionals. Twelve (16.2%) patients' occupations were not listed. The duration of symptoms ranged from 8 months to 17 years. The complications noted (Table 2) were mastoid abscess in 5 (6.8%), subperiosteal abscess in 1 (1.4%), meningitis in 1 (1.4%) and facial nerve paralysis in 1 (1.4%) patients. Eleven (15%) patients required surgery but only 2 (2.7%) patients successfully had middle ear reconstruction (Table 3) . The recorded financial cost per patient for initial treatment was 8,100 Naira ($51.3US). For patients requiring surgery/hospitalization and hearing aids this increases to 73,100 Naira ($462.7US).
Five (6.8%) patients could afford and benefitted from hearing aids. Four (28.6%) patients lost their jobs because of the impact of the disease on their ability to work. Fourteen (18.9%) patients were lost to follow up. of all otologic presentations and 15.2% of all new cases in our study. These are astonishing figures considering the fact that this disease is preventable. Experts declare that when the prevalence of CSOM is 3% or greater, it must be targeted as a high priority disease [13] . In many developing countries, Nigeria inclusive, prioritizing health care needs is a difficult task in the face of limited and diminishing resources. Therefore achieving the Millennium Development Goals (MDGs) for these countries is almost impossible without the assistance of donor organizations like the World Health Organization (WHO), the World Bank, United Nations Children's Fund (UNICEF) and the Rotary International to mention a few. The health focus of these countries then becomes those prescribed by these donor agencies with neglect of important disease conditions like CSOM [11] .
Tubotympanic disease was more prevalent than attico-antral disease in our study. Attico-antral is rare among Nigerians and the reason given for this is a good Eustachian tube function [6, 14] . Reducing the burden of hearing loss is another worthwhile goal even as attempts are made to prevent CSOM. All the patients in this study had various types of hearing impairment, which is a significant cause of disability. This disability was the reason for the loss of jobs recorded in four of our patients, a cost which is unquantifiable for each individual and their various families.
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While middle ear reconstruction may be advised for any patient with CSOM, hearing amplification through the provision of hearing aids is also a worthwhile alternative for those who desire hearing rehabilitation. The high costs of hearing aids (the least cost in our environment being about 35,000 Naira i.e. $221.5US) and the stream of costs to which patients using hearing aids are liable, may still make surgical reconstruction a more cost effective alternative despite variable success rates and anesthetic risks. Even this is made difficult by the private funding of health services that accounts for about 75% of total health expenditure in many developing countries.
The recorded financial cost per patient for the initial treatment of this disease in our study was 8,100 Naira i.e. $51.3US. This amount further increased to 73,100 Naira ($462.7US) for patients requiring middle ear exploration and hearing aids, which is expensive considering CSOM is a disease of low socio-economic class and in our country where the minimum monthly wage is 7,500 Naira ($47.5US) this is a significant burden.
This factor tends to select individuals based on their ability to pay for services and is a possible deterrent to the development and provision of services for such conditions as hearing health care [15] . The finding in this study, whereby only two out of nine patients were able to afford middle ear reconstruction and these patients were of the high-income group, further supports this statement.
Proper and effective enforcement of the National Health Insurance Scheme (NHIS) in our environment can go a long way in helping low and medium income earners to afford proper health care. Fourteen patients were lost to follow up in our study. This is a common feature in our environment and is due to several factors such as patients not seeing the need for further review in the hospital as they achieve dry ears, lack of financial capability for further hospital visits, or the patients seeking help elsewhere with the herbalist.
The encouraging news is that CSOM can be controlled at the primary health care level with the prevention of fatal consequences. This can be achieved if patients have rapid access to primary health care where adequately trained, skilled community health workers, nurses and doctors are available [2] . The WHO Primary Ear and Hearing Care Training Resource is helping in this regard [16] but these efforts should be intensified in Nigeria to reduce the burden of this disease.
With the evolution of Public-Private partnership as an alternative funding strategy for low and middle income countries due to the inability of their governments to provide diverse health needs from limited or improperly executed budgets, some of these health care needs have been met. An example is the support of individuals with hearing loss by charitable organizations such as the Rotary International, Lions Club via the provision of hearing aids amongst other things [11] .
The recent release of funds by the International Finance Corporation, the private sector arm of the World Bank to the private sector in Africa to improve health care services, is a welcome development [17] . The global partnership of the Worldwide Hearing (WWH) Care for Developing
Countries and the WHO are also working towards the provision of affordable hearing aids and services to governments in developing countries [10] .
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Chronic suppurative otitis media like any chronic disease, can limit an individual's employability and quality of life. They are particularly disadvantaged because of scarcity of work, poor living conditions and limited health care [1] . As long as health care delivery fails to target high-risk groups in developing countries, infections like CSOM will persist. Therefore, improving equal access to good health care and ensuring health care programs respond appropriately to individual health needs is a critical factor to ultimately ridding the world of this disease.
Conclusion
The estimated cost of initial treatment for chronic suppurative otitis media of 8,100 Naira ($462.7US) which increases to 73,100 Naira ($51.3US) if surgery and hearing aid is required is rather high for individuals in a country where the monthly minimum wage is 7,500 Naira ($47.5US) and the cost of health care is the sole responsibility of the patient.
